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ABSTRACT : PROBLEM TO BE SOLVED: To prevent the color tone of an image from varying 

according to a viewing angle by correcting the deviation of the direction of image light 
beams from plural projection lens systems. 

SOLUTION: This transmission type screen 10 is constituted of a Fresnel lens T1 
converting the projected light beams from the respective projection lens systems for red, 
green and blue 1 to 3 to parallel beams every wavelength, a hologram 12 directionally 
changing the light beams from the lens systems 1 and 3 positioned on both left and right 
sides out of the parallel beams of every wavelength converted by the lens 1 1 to parallel 
with the normal of the screen, and a diffusing piate 13 diffusing the parallel beams 
changed by the hologram -12. Therefore, the deviation of the direction of the projected light 
beams from the lens system 1 to 3 is corrected by converting the projected light beams 
from the lens system 1 to 3 to the parallel beams in every wavelength by the lens 1 1 and 
directionally changing the light beams of respective wavelengths of red and blue projected 
from both left and right sides out of the converted parallel beams to be parallel with the 
normal by the hologram 12. 
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(Task) 

A shift in the direction of the image light from a plurality of projec- 
tion lens systems is corrected so that the color of the image may not be 
changed by the viewing angle. 

(Means for Solution) 

A screen of the transmission type 10 was constituted by a fresnel 
lens 11 for the conversion of the projection beams from the projec- 
tion lens systems 1, 2 and 3 for red, green and blue into parallel 
beams for each wave-length, a hologram 12 for the conversion of the 
beams from the projection systems 1 and 3 that are located on both sides 
at right and at left among the parallel beams for each wave-length that 
has been converted by this fresnel lens 11 in a direction which is in - 
parallel with the normal line of the screen and a dispersion plate 13 
for dispersing the parallel beams that have been converted by this 
hologram 12. 

Accordingly, by converting the projection beams from the various 
projection lens systems l f 2 and 3 into the parallel beams for each 
wave-length by using a fresnel lens 11 and converting the beams of each 
wave-length of red and blue that have been projected from both the 
right and left sides in a direction which is in parallel with the normal 
line by the hologtam 12, the shift in the direction of the projection 
beams from the projection systems 1, 2 and 3 is corrected. 

(Insert the drawing on p. (1).) 

(Scope of Claims for Patent) 

(Claim 1) 

Transmission type screen in which tiie projection beams from a plura- 
lity of projection lens systems are projected onto the same screen 
for syn thesis, with the said synthesized image being observed from , 
the hind side, characterized in that it comprises a fresnel lens for 
the conversion of the projection beams from the said plurality of pro- 
jection lens systems into parallel beams for each wave-length, a holo- 
gram for the conversion of the parallel beams for each wave-length 
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that have been converted by this fresnel lens into parallel 
beams all in a specific direction and a diffusion plate for 
diffusing the parallel beams that have been converted by this 
hologram, 

(Claim 2) 

A screen of the transmission type as described in Claim 1, 
characterized in that the said hologram is composed of a 
plurality, of holograms having wave-length selectivity for such 
specific wave-lengths as red, green and blue and possessing 
different properties in the radius direction, 

(Claim 3) 

A screen of the transmission type as described in Claim 
1, characterized in that the said hologram either does not have 
wave-length selectivity having different properties in the 
radius direction or has little wave-length selectivity having 
different properties in the radius direction. 

(Claim 4) 

A screen of the transmission type whereby the projection 
beams from a plurality of projection lens systems are projec- 
ted onto the same surface for synthesis and the said synthesized 
image is observed from the hind side, comprising a hologram 
for the conversion of the projection beams from thesaid plu- 
rality of projection lens systems into parallel beams in a 
specific direction and a diffusion plate for the diffusion of 
the parallel beams that have been converted by this hologram. 

(Claim 5) 

A screen of the transmission type, characterized in that 
the said hologram is composed of three holograms having diffe- 
rent properties in the radius direction and possessing wave- 
length selectivity against the specific wave-lengths of red, 
green and blue. 
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(Claim 6) 

A screen of the transmission type as described in 
Claim 5, characterized in that the said hologram has 
properties which are different in the direction of the 
arrangement of the said plurality of projection lens 
systems. 

(Claim 7) 

A display device using a transmission type screen 
whereby the projection beams from a plurality of projec- 
tion lens systems are projected onto the same surface 
for synthesis and the said synthesized image is observed 
from the hind side, comprising a fresnel lens' for the 
conversion of the projection beams from the said plura- 
lity of projection lens systems, a hologram "for the 
conversion of the parallel beams for each wave-length 
as converted by this fresnel lens all into the £ar&llel 
beams in a specific direction, and a diffusion plate 
for diffusing the parallel beams that have been converted 
by this hologram. 

(Claim 8) 

A display device whereby the projection beams from 
a plurality of projection lens systems are projected onto 
the same surface for synthesis and this synthesized 
image is observed from the hind side, comprising a holo- 
gram for converting the projection beams from the said 
plurality of projection lens systems into the parallel 
beams in a specific direction , and a diffusion plate for 
diffusing the parallel beams that have been converted by 
this hologram. 

(Detailed Explanation of the Invention) 

(0001) 



(Technical Field to Which the Invention Belongs) 
This invention relates to a screen of the transmis- 
sion type and a display device using the same. 
(0002) 

(Technology* According to Prior Art) 
As the image display device whereby a plurality 
of projection images are synthesized on a screen of the 
transmission type by using a plurality of projection 
lens systems and the synthesized image is observed 
from the hind side of the screen of the transmission 

type, one having a structure as shown in Figure 3 has 
been known in the past. 

According to the structure of this kind of image 
display device, the projection lens systems 1, 2 and 3 
for red, green and blue are arranged in the right-left 
direction starting from the right side in this order, 
the projection beams which are in conformity with the 
wave-lengths of red, green and blue are projected onto 
the screen of the transmission type in these various 
projection lens systems 1, 2 and 3 and the synthesized 
color image is observed from the hind side of the trans- 
mission type screen. 

In this case, an image display part 5 for red, an 
image display part 6 for green and an image display part 
7 for blue are arranged on the incidence side of each 
projection lens system 1, 2 and 3. Each of these image 
display part 5, 6 and 7 is composed of a liquid crys- 
tal display panel, etc., with light from such a light 
source as the back-light device, etc. applied thereto. 
(0003) 
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This kind of image display device has a structure in 
which the projection lens systems 1, 2 and 3 for red, 
green and blue are arranged in that order in the right- 
left direction, the projection images which are in con- 
formity with the wave-lengths of red, green and blue are 
projected onto a screen of the transmission type 4 for 
syn thesis and the synthesized color image is observed 
from the hind side of the transmission type screen. 

In the above case, an image display part for red 
5, an image display part for green 6 and an image display 
part for blue 7 are arranged correspondingly on the 
incident sides of the projection lens systems 1, 2 and 
3. Each of these image display parts 5, 6 and 7 is made 
of a liquid crystal display panel, etc, to which the 
light from a back-light device, etc. is caused to apply 
to them. 

(0003) 

Of these projection lens systems 1, 2 and 3, the 
projection lens system for green 2 which is located at 
the center is such that the optical axis 2a that passes 
the center of the image display part 5 for green is 
situated perpendicularly at the center of the screen 4 
of the transmission type, thereby causing the light of 
the projection image for green to be incident into 
the screen 4 of the transmission type at the same incident 
angle both on the right side and the left side. 

In the case of the projection lens system 3 for 
blue which is located on the left side and the projec- 
tion lens system 1 for red which is situated on the 
right side, the optical axes la and 3a that pass the centers 



of the image display parts 5 and 7 respectively are tilted 
at a given angle at the center of the transmission type 
screen 4, thereby causing the light of the projection 
images for red and blue to be incident onto the screen 4 
of the transmission type at different angles on the right 
and left sides. 

In other wo rds, the projection lens system 1 for 
red is formed in such a manner that the incident angle 
of the light that is incident to the right edge side of 
the tran smission type screen 1 may be small and the 
incident angle of the light that is incident to the left 
edge part may become large and the projection lens sys- 
tem 3 for blue is formed in such a manner that,: cont- 
rary to the above, the incident angle of the light that 
is incident to the left edge side of the transmission 
type screen 4 may be small and the incident angle of 
light that is incident to the right edge part may be 
large. 

It is added here that, even though each of the 
projection lens systems 1, 2 and 3 is constituted with 
one single lens as is shown in Figure 3, they are actual- 
ly made of a plurality of lenses. 

In the case of the screen 4 of the transmission 
type, moreover, a circular fresnel lens 9 is formed on 
the incident surface of the diffusion plate 8 where a 
diffusion agent has been mixed and, because of the said 
fresnel lens, 9, the projection beams of the projection 
lens systems 1, 2 and 3 are converted into the normal 
line direction of the diffusion plate 8 and the beams 
that have been converted are diffused to be exited to 



the side of the observer. 
(0004) 

(Problem to be Solved by the Invention) 
According to such an image display device, however, 
the projection lens systems 1, 2 and 3 for red, green 
and blue are arranged in the right-left direction, with 
a consequence that the images of red, green and blue 
from the projection lens systems 1, 2 and 3 are projected 
onto the screen 4 of the transmission type. Therefore, 
there is a need to tilt the optical axes la and 3a of 
the projection lens systems 1 and 3 for red and blue, 
located at the right and at the left toward -the center 
of the transmission type screen 4. 

Because of the above, the projection light from the 
projection lens system 2 for green which is located at 
the center is converted to the direction of the normal 
line of the diffusion plate 8 by the fresnel lens 9 
of the transmission type screen 4 but it is converted 
in a direction which is slightly different from the 
projection beams for red and green, with a result that 
the sight angle of the color images that have been 
projected will become as shown in Figure 4. 

In the case where the syn t hesized color image is 
to be observed, therefore, if the observation is made 
from an angle where the sight angle (theta) is zero deg- 
ree, the full color image can be observed but, from an 
angle where the sight angle (theta) is negative, the 
image looks reddish and, from an angle where the sight 
angle (theta) is positive, the image looks bluish. In 
this manner, there is an inconvenience in that the 
coloration of the image changes, depending upon the 
angle of the observation. 
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(0005) 

The task of this invention lies in correcting the 
shift of the direction of the video lights from a plu- 
rality of projection lens systems so that the coloration 
of the images may not be different, depending upon the 
viewing angle . 

(0006) 

(Means for Solving the Problem) 

In view of the fact that the inventions described 
in Claim 1 or 7 comprises a fresnel lens that converts 
the projection beams from a plurality of projection lens 
systems into parallel beams for each wave-length, a holo- 
gram that converts the parallel beams for each wave- 
length as converted by t his fresnel lens into the paral- 
lel beams which are all in a specific direction and a 
diffusion plate that diffuses the parallel beams that 
have been converted by t his hologram. 

By converting the projection beams from a plurality 
of projection lens systems into parallel beams for each 
wave-length by means of a fresnel lens and converting 
the parallel beams for each wave-length as converted 
into parallel beams in a specific direction, it becomes 
possible to correct the shift in the direction of the 
video light from the plurality of projection lens sys- 
tems, -thereby preventing the coloration of the image 
from being changed, depending upon the viewing angle. 
In this case, it is desirable for the hologram to have 
such characteristics as are different in the radius direc- 
tion and to be constituted by a plurality of holograms 
having wave-length selectivity against the specific wave- 
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lengths of red, green and blue, etc., as is described in 
Claim 2. As is described in Claim 3, however, they may not 
have such a wave-length selectivity as will have diffe- 
rent characteristics in the radius direction or they may 
have a little of same. 
(0007) 

In view of the fact that the invention described in 
Claim 4 or Claim 8 comprises a hologram that converts 
the projection beams from a plurality of projection lens 
systems into the parallel beams in a specific direction 
and a diffusion plate that diffuses the parallel beams 
that have been converted by this hologram, it becomes 
possible to correct tfie shift in the direction of the 
image beams from a plurality of projection lens systems, 
thereby preventing the coloration of the image from 
being changed, depending upon the viewing angle through 
the conversion of the projection beams from a plurality 
of projection lens systems all into parallel beams 
in a specific direction. 

In the above case, it is desirable for the holo- 
gram to have different properties in the radius direction 
and to be constituted by three holograms having wave- 
length selectivity against the specific wave-lengths 
of red, green and blue as is d escribed in Claim 5. It 
is also desirable for the hologram to have different 
properties in the arrangement direction of a plurality 
of projection lens systems. 
(0008) 

(Forms of the Application of the Invention) 
(First Form of Application) 

The first form of the application of an image display 



device according to this invention will be explained 
first by referring to Figure 1. It is mentioned in this 
connection that those parts which are the same as in 
the conventional example shown in Figure 3 will be given 
the same codes and their explanation shall not be 
given here. 

Figure 1 shows a rough structure of the image dis- 
play device. This image display device has a structure 
in which the video beams of various colors from the 
image display parts 5, 6 and 7 for red, green and blue 
are projected onto a screen 10 of the transmission type 
by means of the projection lens systems 1, 2 and 3 for 
red, green and blue for synthesis and the said synthe- 
sized image is observed from the hind side of the screen 
10 of the transmission type. 

In the screen 10 of the transmission type, a fres- 
nel lens 11, a hologram 12 and a diffusion plate 13 
are arranged in parallel in an order starting from the 
incident side. 

The fresnel lens 11 has an incident surface which 
is flat, with a circular fresnel lens being formed on 
the exit side. Its purpose lies in the conversion of 
the projection beams from the projection lens systems 
1, 2 and 3 into parallel beams. In other words, the fres- 
nel lens 11 converts the projection beam from the pro- 
jection lens system for green which is located at the 
middle into a direction which is in parallel with the 
normal line of the screen 10 of the transmission type 
and converts the projection beams from the projection 
lens systems 1 and 3 for red and blue in a direction 
which is slightly tlted from the normal line. 
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In the above case, the exit angle becomes different 
for the .projection beam of the red wave-length and the 
projection beam for the blue wave-length, with the 
positivity and negativity of the exit angle being re- 
versed. 

C0009) 

The hologram 12 comprises a hologram 14 for red and 
a hologram 15 for blue and these are arranged in an 
overlapped fashion mutually. The hologram 14 for red has 
different property in the radius direction and has a 
wave-length selectivity only for the red wave-length. 
Here, the diffraction lattice is formed concentrically, 
with the center of the hologram 14 for red as the center 
and it converts the beam of the red wave-length component 
among the parallel beams that have been emitted from 
the fresnel lens 11 into a direction which is in paral- 
lel with the normal line, permitting the other beams 
to be transmitted as they are. 

The hologram 15 for blue has different property in 
the radius direction and has a wave-length selectivity 
only for the blue wave-length. The diffraction lattice 
is formed concentrically with the center of the hologram 
15 for blue as the center. Among the parallel beams that 
have been emitted from the fresnel lens 11, the beam 
of the blue wave-length component is converted into a 
direction which is in parallel with the normal line, 
permitting the transmission of the other beams as they 



are. 



In other words, the hologram 14 for red and the 
hologram 15 for blue are for converting the parallel 
beams which are not in parallel with the normal line into 
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beams which are in parallel with the normal line and, 
if the incident angle of the parallel beam that has 
been emitted from the fresnel lens 11 is expressed by 
(psi) , the main wave-length is expressed by (lambda) 
and the pitch of the diffraction latice is expressed by 
d, it satisfies the following equation: 

Sin 0° plus sin (psi) - (lambda) /d 
In this case, the pitch d of the diffraction lattice 
is such that the incident angle (psi) is approximately 
constant inside the faces of the holograms 14 and 15, 
with, the properties being approximately uniform inside 
the face. 

The diffusion plate 13 is made by mixing a diffu- 
sion agent in such a transparent member as a synthetic 
resin, etc, and it diffuses the light that has entered 
through the fresnel lens 11 and the hologram 12. 

(0010) 

According to such an image display device, if the 
image beams which are in conformity with the various 
colors are emitted from the image display parts 5, 6 
and 7 for red, green and blue through the application 
of light from such a light source as the back-light 
device, etc., the image beams of various colors are 
projected onto the fresnel lens 11 of the transmission 
type screen 10 by the projection lens systems 1, 2 and 
3. 

As a result of the above, the projection beam 
of the green wave-length as projected from the projec- 
tion lens system 2 for green located at theccenter 
is converted into a direction which is in parallel 
with the normal line by the fresnel lens 11 and the projec- 
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tion beams from the projection lens systems 1 and 3 
for red .and blue are converted into the parallel beams 
in a direction which is slightly different from the normal 
line by the fresnel lens 11. in other words, the projec- 
tion beam of the red wave-length and the projection 
beam of the blue wave-length are different in terms of 
the exit angle, with the positivity and negativity of 
the exit angle being reversed. 

The beams of various wave-lengths as exited from 
the fresnel lens 11 enter the hologram 14 for red in 
the hologram 12 and, among the beams of various wave- 
lengths that have entered, the beam of the red wave- 
length is converted into a direction which is in paral- 
lel with the normal line by the hologram 14 for red, 
with the other beams of the wave-lengths of green and 
blue being transmitted through the hologram 14 for 
red as they are. 

The beams of various wave-lengths that have been 
transmitted through the hologram 14 for red are entered 
into the hologram 15 for blue and, amongst the beams 
of various wave-lengths, the beam of the blue wave-length 
is converted into a direction which is in parallel with 
the normal line by the hologram 15 for blue, with the 
other beams of the wave-lengths of red and green being 
transmitted through the hologram 15 for blue. 

As a consequence of the above, the beams of the 
various wave-lengths that have been transmitted through 
the hologram 10 all become beams which are in parallel 
with the normal line and are made incident into the 
diffusion plate 13 for diffusion. 




(0011) 

Since, according to this image display device, 
the projection beams of the various wave-lengths from 
the projection lens systems 1, 2 and 3 for red, green 
and blue are converted in parallel beams for each wave- 
length by the fresnel lens 11 and, amongst the beams 
which are in parallel for each wave-length, the wave- 
lengths of red and blue which are not in parallel with 
the normal line are converted into the parallel beams 
in a direction which is in parallel with the normal line 
by the holograms 14 and 15 for red and blue as described 
above, it becomes possible to correct any shift in 
the directions of the various projection beams from 
the projection lens systems 1, 2 and 3 for red, green 
and blue and, accordingly, the beams of the various 
wave-lengths of red, green and blue are all converted 
into a direction which is in parallel with the normal 
line. There is no possibility, therefore, for the 
coloration of the image to be changed by different view- 
ing angles, with a result that it becomes possible to 
observe a bright and satisfactory full-color image. 

(0012) 

According to the said application of the first 
example, the pitch d of the diffraction lattice of the 
holograms 14 and 15 for red and blue was made to have 
approximately Uniform properties inside the faces of 
the holograms 14 and 15. Jn view of the fact that, 
strictly speaking, the incident angle (psi) is not 
constant, it is desirable for the pitch d to become 
different, depending upon the positions of the holograms 
14 and 15. 



Because of the above, it becomes all the more possible 
to prevent any possible change in the coloration of the 
image, depending upon the viewing angle and an image of 
higher precision can be obtained. 

In the said application of the first example, the 
projection lens system 2 amongst the various projection 
lens systems 1, 2 and 3 for red, green and blue was 
arranged at an intermediate position. However, it is not 
limited to this arrangement and either the projection 
lens system 1 for red or the projection lens system 3 
for blue may be arranged at the intermediate location. 
In such a case, it is better for the hologram for green 
and the hologram for blue or the hologram for green and 
the hologram for red to be used as the holograms. 

In the said application of the first example, more- 
over, two holograms having wave-length selectivity were 
employed. However, the arrangement is not limited to 
this. It is possible to use one hologram which does not 
have or which has a little of the wave-length selec- 
tivity. 

In the said application of the first example, fur- 
ther, a diffusion plate prepared by mixing a diffusion 
agent in such a transparent member as synthetic resin, 
etc. was used as a diffusion plate. However, it is not 
limited* to this. For example, one- with a lenticular 
lens being formed on at least one of the incident faces 
or the exit fac* of the transparent member may be emp- 
loyed. 

(0013) 

(Second Form of Application) 

Next, the second form of application of an image dis- 
play device according to this invention will be explained 



by referring to Figure 2. In this case, those parts 
which are the same as in the first form of application 
as shown in Figure 1 will be given the same codes and 
their explanation will not be repeated. 

Figure 2 shows an approximate structure of the 
image display device. This image display device has a 
structure in which the image beams of various colors 
from the various image display parts 5, 6 and 7 for 
red, green and blue are projected onto a screen 20 of 
the transmission type by the various projection lens 
systems 1, 2 and 3 for red, green and blue for synthe- 
sis and the said synthesized image is observed from 
the hind side of the transmission type screen 20. 

The screen 20 of the transmission type is composed 
of a hologram 21 that has been arranged on the inci- 
dent side and a diffusion plate 13 that has been arranged 
on the exit side, with all of these being overlapped 
in parallel. 

The hologram 21 is composed of a hologram 22 for 
red, a hologram 23 for green and a hologram 24 for - 
blue, with all of these being arranged in parallel. 
The hologram 22 for red has different property in the 
radius direction and has wave-length selectivity for 
the red wave-length alone and it converts the projection 
beam of the red wave-length from the projection lens 
system 1 for red in a direction which is in parallel 
with the normal line of the hologram 22 for red and 
transmits the beams of the other wave-lengths of green 
and blue as they are. 

Like the hologram 22 for red, the hologram 23 for 
green has different property in the radius direction and 
has wave-length selectivity only for the green wave- 
length; it converts the projection beam of the green 
wave-length from the projection lens system 2 for green 
into a direction which is in parallel with the normal line 



of the hologram 23 for green and transmits the other beams 
of the various wave-lengths of red and blue as they are. 

Likewise, the hologram 24 for blue has different 
property in the radius direction and has wave-length 
selectivity only against the blue wave-length; it converts 
the projection beams of the blue wave-length from the 
projection lens 3 for blue in a direction which is in 
parallel with the normal line of the hologram 24 for blue 
and transmits the beams of the wave-lengths of red and 
green as they are. 

(0014) 

In the case of the hologram 23 for green amongst 
the various holograms 22, 23 and 24 for red/ green and 
blue, on the other hand, the optical axis 2a of the pro- 
jection lens system 2 for green is vertically positioned 
at its center in agreement with the normal line. Because 
of this, the diffraction lattice of the hologram 23 for 
green is formed concentrically with the center of the 
hologram 2 3 for green as its center at a different pitch 
d. 

In the case of the ho lograra 22 for red, the optical 
axis la of the projection lens system 1 for red is tilted 
by a prescribed angle at its center. Because of this, 
the diffraction lattice of the hologram 22 for red is 
formed at a different pitch d in a concentric fashion 
using its intermediate point CR as the center between the 
optical axis la and the projection beam at the extreme 
right. It is formed at a different ^change of the pitch 
d on the left side of the optical axis la. 

Like the hologram 22 for red, the hologram 24 for 
blue is such that the optical axis 3a of the projection 
lens system 3 for blue is tilted by a prescribed angle 
at its center. Because of this, the diffraction lattice 




of the hologram 24 for blue is formed concentrically 
with its intermediate point CB as the center at a diffe- 
rent pitch d between the optical axis 3a and the projec- 
tion beam at the extreme left and is formed at a different 
change of the pitch d on the right side of the optical 
axis 3a. 

In other wor <£, the various holograms 22, 2 3 and 
24 for red, green and blue have the function of a lens 
having a focus in the vicinity of the exit . . . (Transla- 
tor' s Note: one character is illegible) ... of the pro- 
jection lens systems 1, 2 and 3 through a change in the 
pitch d of the diffraction lattice at each location, 
with a result that the various projection beams are con- 
verted into parallel beams. 

(0014) (Translator's Note: sic) 

According to such an image display device , if the 
image beam which is in conformity with various colors 
are emitted from the various image display parts 5, 6 
and 7 for red, green and blue through the application 
of light from a light source such as a back-light 
device, etc., the image beams of various colors are 
projected to the hologram 21 on the screen 20 of the 
transmmission type by the projection lens systems 1, 
2 and 3. 

Thereupon, the projection beam of the red wave-length 
from the projection lens system 1 for red is converted 
by the hologram 22 for red of the hologram 21 into a 
direction which is in parallel with the normal line and 
the other beams of the wave-lengths of green and blue 
are transmitted as they are. 



In the case of the hologram 2 3 for green, the beam 
of the green wave-length amongst the beams that have 
been transmitted via thehologram 2 2 for red is converted 
into a direction which is in parallel with the normal 
line and the other beams of the wave-lengths of red 
and blue are transmitted as they are. 

In the case of the hologram 24 for blue, the beam 
of the blue wave-length amongst those beamswhich have 
been transmitted through the hologram 23 for green is 
converted into a direction which is in parallel with the 
normal line, with the other beams of the wave-lengths 
of red and green being transmitted as they a>re. 

As a result of what has been described above , the 
beams of various wave-lengths that have passed the 
hologram 2 0 become beams which are in parallel with 
the normal line and are entered into the diffusion plate 
13 for diffusion. 

(0016) 

Since, according to this image display device, 
the projection beams of the various wave-lengths from 
the projection lens-systems 1, 2 and 3 for red, green 
and blue are converted by the holograms 22, 23 and 24 
for red, green and blue into a direction which is in 
parallel with the normal line, any shift in the direc- 
tions Tbf the projection beams from the projection 
lens systems 1, 2 and 3 for red, green and blue can 
be corrected, with a result that the beams of the wave- 
lengths of red, green and blue can be made into the 
parallel beams in a direction which is in parallel with 
the normal line. As a consequence of this, the coloration 



of the picture does not change for different viewing 
angles, .with a result that bright and satisfactory 
full-color pictures can be observed. 
(0017) 

In the second form of application as described above, 
amongst the various projection lens systems 1, 2 and 3 
for red, green and blue, the projection lens system 2 
for green is arranged at the central position. However, 
the arrangement is not limited to this alone. The projec- 
tion lens system 1 or 3 for either red or blue may 
be arranged at the center. In such a case, it is only 
necessary to form the pitch d of the diffraction lattices 
of the holograms 22, 23 and 24 in conformity with the 
set positions of the projection lens systems 1, 2 and 
2. 

In the second form of application as described 
above, moreover, a diffusion plate prepared by mixing 
a diffusion agent with a transparent member has been 
used as a diffusion plate. However, the diffusion plate 
is not limited to this. 

It is possible to use one in which a lenticular 
lens has been formed either on the incident face or 
the exit face of the transparent member, to cite an 
example. 

In- the first and second forms of application as 
described above, moreover, a liquid crystal display 
panel was used as the image display parts 5, 6 and 7. 
However, it is not limited to this. The CRT display, 
plasma display, electroluminescene display, etc. may 
be used instead. In such a case, the display itself emits 



light and, accordingly, such a light source as the back- 
light , etc, becomes unnecessary. 
(0018) 

(Effect of the Invention) 

In view of the fact that the invention described in 
Claim 1 or Claim 7 comprises a fresnel lens for the con- 
version of the projection beams from a plurality of pro- 
jection lens systems into parallel beams for each wave- 
length, a hologram for the conversion of the parallel 
beams for each wave-length as converted by this fresnel 
lens all into parallel beams in a specific direction, 
and a diffusion plate for the diffusion of the parallel 
beams that have been converted by this hologram, the pro- 
jection beams from a plurality of projection lens systems 
are converted into parallel beams for each wave-length 
by the fresnel lens and the parallel beams of the wave- 
lengths as converted in this manner are all converted 
into the parallel beams in a specific direction by means 
of the hologram, txereby making it possible to correct a 
shift in the direction of the image beams from a plura- 
lity of projection lens systems. Because of this, any 
change in the coloration of the image at different viewing 
angles can be prevented from taking place. 

Also, in view of the fact that the invention desc- 
ribed in Claim 4 or Claim 8 comprises a hologram for the 
conversion of the projection beams from a plurality of 
projection lens systems into parallel beams in a specific 
direction and a diffusion plate for the diffusion of the 
parallel beams that have been converted by this hologram, 
the projection beams from the plurality of projection 
lens systems are converted into parallel beams in a specific 



direction by the hologram. Therefore, it becomes possible 
to correct any shift in the direction of the image beams 
from a plurality of projection lens systems. As a result 
of this, any change in the coloration of the images at 
different viewing angles can be prevented from taking 
place. 

(Concise Explanation of the Drawings) 
(Figure 1) 

This is a rough structure showing the first form of 
application of an image display device according to this 
invention-. 

(Figure 2) 

This is a rough structure showing the second form of 
application of an image display device according to 
this invention. 

(Figure 3) 

This is a rough structure of an image display device 
according to prior art. 
(Figure 4) 

This shows the sight range angle characteristics in 
Figure 3. 

(Explanation of the Codes Used) 

1. Projection lens system for red 

2. Projection lens system for green 

3. Projection lens system for blue 

5. Image display part for red 

6. Image display part for green 

7. Image display part for blue 

10. Screen of the trananission type 

11. FResnel lens 

12 . and 21. Holograms 

13. Diffusion plate 
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14 and 22. Holograms for red 

15 and 24. Holograms for blue 
23. Hologram for green. 

(Insert Figure 1 on p. (6). a. (Translator's Note: 
Three characters are unclear but look like) Observer.) 

(Insert Figure 2 on p. (6). b. (Translator's Note 
THree characters are unclear but look like) Observer.) 

(Insert Figure 3 on p. (7). c. (Translator's Note 
Three characters are unclear but look like) Observer.) 

(Insert Figure 4 on p. (7). d. d. (Translator's 
Note: Three characters are unclear but look like) 
"Range of Sight" angle, e. (Translator's Note: Two cha- 
racters are unclear but look like) Luminance.) 



